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(57) Abstract: 




PURPOSE: A coiunnn decoder 
within a semiconductor 
mennory device is provided to 
increase an overlap margin 
between column selection 
signals, and to effectively 
mask a column selection line 
during an access mode. 

CONSTITUTION: The column 
decoder includes a masking 
part(21). pre-decoders 
(23,25.27) and a main 
decoder(2 ). The masking 
part(21) delays an internal 
clock signal(PCLK), and 
generates a control clock 
signal(PCLKD) according to a 
predetermined masking signal 
(MASKB). The first pre- 
decoder(23) decodes input 
column addresses(CA0,CA1) 
and their inversion signals 
(CAOB.CAIB) according to 
the control clock signal 



(PCLKD) from the masking 
part(21). The second pre-decoder(25) decodes the column addresses(CA0,CA1 )/ \ 
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and their inversion signals(CA0B,CA1 B) according to the masl<ing signa!(MASKB). 
The third pre-decoder(27) decodes column addresses(CA2,CA3) and their 
inversion signals(CA2B,CA3B). The main decoder(2 ) enables selected one of 
column selection lines(CSL0.CSL1 .CSL2.CSL3) according to the decoded signals 
from the pre-decoders. 
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<iLls(CA0B.CA1B)g SJ^^^oJOj Oi E9I :^(0CA01 .DCAOBl ,DCA01B.DCA0B1B)M ^^^6f^ B. 

£|C|3CH(11)JJf . ^Ol OiHeil^(DCAOl.DCA0B1.0CA01B.0CA0B1B)g °J^og5K>^ ^eh 

£}ej(CSL0.CSLl.CSL2.CSL3)M^ <Jfi^a^ Oiin o\Um eiOllOIMAI^I^ Oiloip3CH(13)e ?dl6^J2 2i 
Q. ^Ol Hd|C|3Di(11)^ CHEBll^(CAO.CAI) ^ 0\2\ &^2<!l]a(CA0B.CAlB)Me il^3K)1 

^le6^^ ^4^:»H°J fe£l4^B(1la.11b.nc.11d)^ ^^QH. ^ai4^E+E ms} y!H:H10ie2f 3:?H 

S\ o\^E{D\ ^m^^SlOi =?^Ba. 01|O!a3CH{13)^ £A|£|J| QE H £! CI 3 CH Oil /H CjSg 

S gi^<!iia(0CA2B3B.DCA4B5B.0CA6B7B)MM fe£l^oHl ^V2A|5I^ fedl 4^B( 13e) 2f . 
H£IC|3CH(ll)£i ^2^<MS(0CA0B1B.DCA01B. 0CA0B1 .0CA01 ) ^ ^ £1 13e)2J ^^<M^a 2| 

EJ2^^^eK)1 ^^:'l ^i^£iei(CSL0.CSL1.CSL2.CSL3)^^ g^SF^ ^^n^i C|3 

S4=&(13a.l3b.l3c.l3d)£ ?^@D. O4:?l01l>H 2| CISg^Bg UH^J itOt^llOIMSI 33H2I ojmEi 

s ?^£iOi aia. 

£ 3e g^ahoi E 1011 £Ai@ eeH°i ^^^p^chsi ^S6f^ pg^f ^p. eix-i chebii^ 
^m^H <M^(CASB):>F £1^ cHHai:^(CAO lhxi ca7)oi ^^acx. oioii ir^ 

OiHei!:ii{CA0,CA1) ^ 0|21 &l2<y ^(CAOB.CAIB)e o\0\D\ ^ Z'HS] 6!^01l 2I6H H£IP3P(11)2] 

#^6is(ocAoi.ocAOBi.ocAoiB.ocAOBiB)e o^u:?^ o\o\j\ an ucHxi^ s^:?f EP. peoii EAiaij 

PS H&IP3CH0II/H P3SS g§^6iS(0CA2B3B.DCA4B5B,0CA6B7B):?F £^ SJOj^' S^. ^:)\ HBI 
P3CH(11)2J #^^a(DCA01.0CA0Bl.DCA01B.DCA0B1B)e o^0|:?^ 9^ <i!s01l £|6H (Hiai P3P{ 13)21 ^ 
B^oi iMi«ejoi(cSL0,CSL1.CSL2.CSL3)me Oli:^ om:?^ ojOilOIMSP. 

zigiai e^^^^^ ^'u^ollA^^ i.^^ chhsii^ b\ms\ ^xioii eioh oinaiiii^zisj ^^^m:Hi a° 

^. £ 12J eSKHI i^gP3P°j H£IP3P0il/Hfe ^^::>l CHESil^^J Ah:>| cHcgi 

WEiSf HEipsp A^o^£J ^xi xfoioil m:>\si:H\ ^p. oioii oQdf £ soii/h m 4- 

ai^oi Haipspsj ^2^<M^e(ocAoi.ocA23.ocA45.DCA67)oii>d T1 E^e^i ^^^a:>ii 9P. cadf 

>M H£|P3P2j ^^<M^#(DCA01.0CA23.0CA45.DCA67)2j r^^^Oll 2j6H 

<:sie^B|O!(CSL0.CSL1.CSL2.CSL3)2] 2J01IOIM P^^OIIOIM r^^W::'^ ^^^aOj. 2^ 

^S|d^oi(cSL0.CSL1.CSL2.CSL3)Zf0il 2 ^ (Over lap) 01 ^^^£iXI a^£^ 12 0^£le ^SoUIXF m 
S^sKValid) d^^fei 6i^°J ^0! eo^XI^ ^JiilSOl SiP. 2| 1.^^ <Mi«g}eJ2f0l| 

2bHaoi oiisai^oii MS^^^ Qlol&l:?^ ^o^xmi bq. 



i^^P3CHM Jillgmfe Gil 2iP, 



&^oPI ^6K)1 ^ ^^SOll a>e ^^gP3CH^. U1¥^^M XI2AI9II1 d^^S\ Ot^U <ys 

e :>iioiii <M^^6K>j o\^mt^^ P3S6f^ ;gi2HaiP3CH2f . ^^:>i ii^^ oiHeii^si 

OB P3ijo^fe ^4-:?H£l XII3°dlP3P£f. XIII. J^I2. ai ^4^:'H2i J3l3H£IP^P0il>M P3 

dh^^^^ ^AIOIIOII Sjm^. ^Ol M^X|Oj ^ Of^^lJ 4^B8. ^^I^l L4i¥^^e XI^A|3|fe XI24^e3}. 

xi24^B2j m^t^m, 31 ^:)\ ^"^^ oh^ij <yss feeissK^i ^^:?i wiaie^e e^st^ ^ais 

5S,^§^P. -^Ol ;gi1H£IP3CH^. -^Ol XI|0iM^3f 0\S,^\\±i2\ ^¥ 0|2J 

MM SifoK^i fcaieof^ ^4^:'H2j fc£|4=Be SS^^P. -^^Z^j ;qi2H£IP3CH^. Qh^lJ 

i^g OiHfill>^£i ^¥ 012] «^a<lli^MM il^o^Oi ^aismo^ y^AI^I^ ^^0^S\ fe£l4=BM 

ss^^p. ^^::^i xii3^£iP3CH^. ^oi oiHeii>^2j pe 9t! 0I2J &f2<y^e# ^m^\o\ tai 
gs^^ ^4=:?H2] ^g.i4=BM ^&§^p. ^oi oiieiP3P^. ^^i^s\ ;gi3HaiP3poiiAi ps 
SB <y^s sm^M Ej^^^oKJi feaiso^n &}sai9i^ ^ai^^BHf, ^oi jhiih£IP3 

0|a^ S¥£BM S^^oFOI ^ ^^S2J 0^^3i^^ ^AIOIIM ^^Allol ^ssmxF S^P. 
£ 2^ e ^^S2i ^AlOllOil i.^gP3P£j SI^SEOIP. 

£ 2m ^Ol ^^^P3CH^, LH¥e^(PCLK)M X|^A|5|I2 ^§£J O^^itJ ^s(MASKB)M :>1I0| 

g 6is^sh0i ;qioie^(PCLKD)M ^^^s^^ ^^xi^ §y 4^B(2i)2f. ^^:>i iiioi^?^(PCLKD)e :hi 

Om <MS^8^0^ 2l¥0im ^^a^ OiH&ll^(CA0.CA1) SJ 0I2J &hS<MS(CA0B.CA1B)M P^Soh^ 

«l1HaiP3CH(23)Ilf. ^^:^l ^§21 0^^i^ <:ilS(MASKB)g :HIOIil tJS^ofOi is^g 
C>iH£l|>i(CA0.CA1) §y 0121 e}S<MS(CA0B.CA1B)M P^Soffe 7ai2H£IP3P(25)2f . 
01Heil>:(CA2.CA3) SI 0|2J « ^ 2 S ( CA2B . CA3B ) g P3il5F^ ;gi3Hai P3P (27)3^ . XillHaiP^ 
P(23)01IA] P3SS e^<:ila(DCA0B1B_P.DCA01B_P. 0CA0B1_P.DCA01_P) . :^il2HaiP3CH (25)011 A< P 

g^<MS(0CA0B1B_B. 0CA01B_B.0CA0B13,0CA01_B). ;qi3HaiP3CH(27) £A|£|XI P 

B X|l3HaiP3CH0i|A< P3SS 6IS(DCA2B3B.DCA4B5B.DCA6878)es EJ§^SMm01 ITS 

tiSiafei{CSL0.CSL1.CSL2.CSL3)g tiiiiS Oil= SmS ei01|0|gA|3|fe Oil2iP3CH(29)S ^bie[P. 

gsfxie ai o^>:l>' 4^&(2i)g, y^ee>(pcLK)g xiQAi^ife xle4^B(2la)2^. uo\ xie4^ 
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B(21a)2l m^^m. ^ ^§°J Of^U 6j^(MASKB)e feSiemO^ ^^:>l ;H10i^^(PCLKO)e m^o\^ 

feaig4^B(21b)^ ^S^U. O\J\0\\M XI2^4^B(21a)^ U|^e^(PCLK)e &}SAI5|^ 

B(2ib)^ 2imB\{\2)2\ m^ti^ ^:)\ <y^(MASKB)e si^o^ofoi yiE^sre ^mo\ 
^ yiH:}iioi^(Noi)2f. ^oi yiE:Hioie(NDi)5j ^^^^sm ^^£1A|^ ^ioie^(PCLKO)e m^o\^ 

^Ol Jai1H£IP3CH(23)B MO\m^{PClKD), l^S 01HaiI>i(CAO.CA1 ) §^1 0|2| 

y£!61S(CA0B.CA1B)ee ^&S^Oi ^4^?H2I 4^9(23a,23b.23c.23d)£ 

2f feai4=Be i:?H2i y!H:HioiM(ND2)2f 3:»H2j 2JtHP(l4.l5.l6):>^ ^^ap. 0\DmM ^ 

^(0CA0BiB_p)e ^^sm. ^:)\ feei4-&(23b)fe ^oi «io^^^(pclkd). o\^^\^{caq) 

tthS<M^(CA1B)M fc£l35f01 P3Sa e^ds(0CA01B_P)e S^StP. ^►I?! feai4'3(23c) 

^ ^Ol ;3IOie^(PCLK0). 0]E2||>,(CA1) SJ «}SiMS(CAOB)e fedlSoFOl P3S9 # 

i^<M^(OCAOBl_P)M a^mH. ^Ol ^ai4^B(23d)^ XilOIMSi(PCLKO) . 

oiEeiii:i:(CAO,CAi)e feaigmo^ pass #^<m^(dcaoup)m e^tfP. 

;gi2H£IP3P(25)^ OF^IJ <m^(maSKB)2I CHHeil^(CAO.CAl) ^ Ol2i 

&^aiilS(CA0B,CA1B)ee ii,^3K>1 feaiSotOI &taA13|^ ^dm^B(25a.25b.25c.25d)^ 

sin. ^oi 2f feei^B^ i:>H2j yis:HioiM(ND3)2f 2J^2\ ejtiiEH(i7.i8):)^ ^i^^aoi ^^&P. 01 

D\mM ^Ol feEI4^&(25a)^ 6]S{MASKB). ^':)\ <m ^(CAOB.CAIB)Me fe^lSSm «}2 

A|3t1 PSSa e^6lS(DCA0B1B3)g ^:>\ fee.|4^B(25b)^ <M^(MASKB). 

i^g oiEaii>i(CAO) ys6is(CAiB)e fceigsm ^^mb^ p^sa ^g^6]^(ocAoiB_B)M m 

^^Q. SE^^ ^Ol fe£l4^&(25c)^ Oh^l,' <ys(MASKB). 01Eeil>^(CA1 ) ^ «!2(M 

S(CAOB)e fedlgsm PSSSI ^§^dS(DCA0B1_B)M e^mH. fc£l4^B(25d)fe 

0^riiU 6!S(MASKB). 0\^^\MOAO,C^^)m feaiemU ^^SA|5^ P3Sa #^61S(DCA01_B) 

e #^t[p. 

^^i:)! 7:il3H£IP3P(27)^ CHEeil^(CA2.CA3) §^ 012^ « ^ S ^ ( CA2B . CA3B ) M ^m^m fedl 

^4-:)H2j fe£|^B(27a.27b.27c.27d)^ ^^£112. VWSJi y!E:HI0IM(N04)2f 

3:^H°J £JW6j(l9.l10.M1)::'^ ^l^^aOi ^^EIP. Oi:)|0ilAi ^Ol ^£l4=e(27a)^ 
&fS<:ii^(CA2B,CA3B)M^ fedl^oK^j P3S& ^ ^ 6J ^ ( 0CA283B ) M ^^oflQ, ^Ol tdl4^B(27b)^ 

aiH51i^(CA3) §^ ^^:?! &^2<y^(CA3B)M fea!35F01 P3SE! # ^ <:ii ^ ( 0CA23B ) g ^^e^P. 

SE^^ ^:)\ tdi4^B(27c)^ 1=^^ oiEeii^(CA2) ^ &^s<iii^(CA2B)M tai^moi P3i!& m 

§^<yS(DCA2B3)m m^o[Il, ^^\^^(276)^ 01Heil>:(CA2.CA3)m feaiSoK^I P3S@ 

#^6Js(ocA23)m m^^o. 

Ojloip3P(29)^ X-1I3H£IP3CH(27) ^ EA|£JX| 8^^ PE «13Hai P fiCH Oil AH PSg^ # 

i^<M^(0CA2B3B,0CA4B5B.DCA6B7B)ee ^£1^6^11 &^2A13|^ feai4-B(29e)2f. 
^|1HaiP3P(23)£| #^{:i]^(0CA0B1B_P.0CA01B_P. 0CA0B1_P ,0CA01_P) . Xil2HaiP3P(25)^ 
#^d^(0CA081B_B. DCA01B_B.DCA0B1_B.0CA01_B), fcai^B(29e)°l ^^i^^S ^^^^ 

o\o\ ^ <:fis!£fei(csL0.csLi.csL2.csL3)^s m^ti^m m^o[^ m^ow2\ 

P3S4^E+(29a.29b.29c.29d)^ ^^SP. O\:f\0\\M P3S4=&(29a.29b.29c.29d)^ Ji\2E. 

dlP3P(25)2] ^^<Ms(OCAOBlB_B. DCA01B^B,DCA0B1_B.DCA01_8)Me Oiiir ofU it! fe^l^ 

B(29e)2J ^^<MaM g>0^ fedlE^moi ^^2A15|^ feE.ll[4^&(NRl)Ilf, fc£l4=£+(29e)£i m^^^ 

m ef2Ai3i^ &^24^B(ii2)2i. ri::2:^oii s^s^^^^(vcc):?^ ei:?^^I} :>iioi^oii ^^:7i 

^^xi>iEH(MP)2j HeiieiOl s^sjn :hioi^o)i ^oi ;aiiHaiP3iP(23)2j 
a^6i^(DCAOBiB_p.ocAOiB_p. ocAOBi_p.DCAOi_p)Me <y^£i o^i^ mu::*^ ei:?^^ ;^iieys:^i: Mgyxi^^ 
e(MNi)3^. Haiieioii ^oi Jiiieiie^ egHxi>iP(MNi)2i ^9i±:f\ s^tm :hioi^oii 
ys4^&(ii2)°j ei:>^90i ii^S:^oii sxis^^(vss):>^ j^\2^s^:^ ^^x\±Bm2) 

¥ :)H2i e!Bip(ii3.ii4)^ ^^£iDi nie>i MgHxi^EKMPD ^ :qiiei]e:i^ Mg«xi^p(MNi)2i 
a^soim e«xiAi5i i^^g <!!isieio!(csL0.csLi.csL2.csL3)e (^m^ o\}=l mu^ 

SE 4^ £ 2011 £Aia g ^^S£| ^'AlOilOll ^'^C\^l-\9} P0I9JE0IP. 

£ 4g S^^mOl £ 2011 EAia e ^^S£| ^A|0j|01l (HE i.^gP3P21 m^'M ^SSm Ps3f ^P. 

exi oiHeii^ i!^^(CASB):>^ £is chebii^^ccao uxi ca7)oi ^^sih. £J¥ 

OlIAl gji^Slfe 2J¥^Sf(CL0CK)0il 2JoH Lli ¥M^(PCLK):?^ ^^^EIP. PMOll 1,^^ 01Eeil>^(CAO UXI 

ca7):jf 2iES ^. ^oj u^¥e^(PCLK):l^ xissioi ^'^b ^lo^#§^(PCLKD):>^ afoiei ^ 

Z^SSfOII. £ 22J J3l1HdlP3P(23)01IAi 01H5il^e CAO ^ CA1g ^M^'SfOI 

S^^i!S(0CA0B1B^P.DCA01B_P.0CA0BlJ5.0CA01_P)Me 6^US o^0| #^^^P. 5E^^ £ 22J 

JII2H aiPSP (25)011 /H. OIIUI Q\±^ 61S(MASKB)fe 8^010|H^. CAO ^ CAIM ^MilofOi 

S(0CA0B1B_B. 0CA01B_B.DCA0B1_B,0CA0UB)M^ 6^U:^^ o^OIO^|A^ ^?^E!P. SES[ £ 

221 J3l3HaiP3P(27) EAIEIXI SE PE ;gi 3H ai P 3 CH Oil Ai ^^:?| OIHfill^e CA2 LUX! 

CA7m ^Mi!mO< g^<MS(DCA23.0CA45.0CA67)Me Si@ SfU^ig S^OIS SJOllOIMAmP. n^Ci\ ^ 
^\ 0\E:m±^ 0\E:d\\± ^XIOII 2J6^01 g^^aH OlOl! EDEf ^:?| ;3l3HaiP3CH°l 

S^6!s(DCA23,OCA45.DCA67)0ll m^Md\D\\ SP. Dd-iU E 221 S S^SOIl mm l^gP3P0ilAi 

fe. m^x\^ §y D^:^i^' 4-Ef(2i)oiiAi m^esfCpaK)© xisai^ih o\E,d\\^j\ ^m^ ^aioiiAi 
(iiisoii 4^:?! i^^ 0iEeii>i2i :)giiHaiP3P(23)2] #^61S(ocaobib_p. 

DCA01B_P. DCAOBLP. 0CA01_P):?f ^^S\J\\ SP. E& 3g|3Hai P3CH2i 

g^6IS(DCA23.0CA45.0CA67)0I Stg J3MHeiP3CH (23)21 S^6JS(0CA0B1BJ>. 

0CA01B_P. XA0B1_P. 0CA01_P)011 S^OI S>ie S^A|9I3. OlOjl ©af 01ieJP3a(29)2J gS^SJ i^^ ^ 
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eiafoi(cSL0.CSL1.CSL2.CSL3)0l eJOilOIMEia. 01^ Oi|OjC!3CH(29):?J 2j^M^(CL0CK)2l QMffl 

JRH 2ioH ^^^£1^ Xlll. fll2, «l3H£ICI3CH(23.25.27)2i ei^iJag g^OK 

;^il2HaiCI3CH(25)2J e^<i]a(0CA0B1B_P.DCA01B_P.0CA0Bl.P.DCA01_P):?J ofOIS OH ^Ol ^ 

^e}ei(CSL0.CSL1.CSL2.CSL3)e CI^OilOIMAI^a. 

s is^ss ^Aioiioii STOW, agrsj s^oi b Af^^uioim & :?i^^otoii 



(Uei/H e SrSOll ^►gCI^CHOilAl^. ^Eli«ei£!(CSL0.CSL1.CSL2.CSL3)0l ;Eil1HeiC|3CH(23)°J 

m§^da(DCA0B1B_P. 0CA01B_P. 0CA0B1_P. DCA01_P):?J S^OP^ § OH eiOIIOIMEIH XHSHEI £J 
iyS(DCA23.DCA45.DCA67)2l ^&(Transi t ion)^ ^0\M CI:iiOllOIM3 iWIOI^SfM g5^^S^^ ^^Xl 

a §y o^>iU 4^B0iiAi xisAiL^e ;gioisfOMMi ^eiaiejsi e^iEiH ais ^ =?2}m soim 
^1 4- 2Aa. oloii ©af g^g ^iiia^ei ^sztsi etH^ o^sis ^em^Ai i^g ^^^laiei 

^ejE^ej(csL0.csLi.csL2.csL3)e s^^iog ^i^{o^c^:?^ smsj i^g ^eieieie o^^^l,'o^Ilx^ & § 
^. Qhi^iJ iys(MASKB)e oigo^oi xiioie^(PCLKO)oi g^^sixi s^^Mi o^us^ ^^Bieje 



1 

m^M^M XI95AI5II1 OF:ii^' iiJSM :HIOIg tim.S.o\0\ MO\m^m S^^6^fe e^XIS §^ D^:^:: 

xiMHaiciscH: ohi^^u :>iioii! iMS^o^ot i^g oiHaiiiiiSj pasm^ 

m eioiioiMAi9i^ oiieip2CHM =?b\o\^ i^£xii miaaisxi^j i^gpap. 

2 

;qiii^oii ^»o^A^. m^xi3 o^^u 4^e^. Ui¥e^e xisai^i^ xi^^^BSf. ^01 xi^ 
3 

mm sifshoj fe£lSo^fe ^4^:?HSi feei4^E+e sss^^ 31m ^s^s shfe e^s^i oiieaisxisi 

^=?%^ 4 

aisxisj i,^gp3p. 
^=?%' 5 

;^iii^^oii s^oiAH. ^01 ;gi3HaiP3P^, ^:)\ o\b^\±2\ qb ^ 01 °j sis^i^ee ^m^\ 
s^s 6 

^M$>^Oil S^OiAi. OlieiP^Pfe. ^01 ^4^?H2I JIISHEI P3P Oil A| 2f2| P3Sa ^ 

s^s 7 

jgie^^oii 2A01A1. pss^^ea. ;gi2HaiP3P£j ^^i^s §y g> 

Of taii^oK^ &^SA|?|^ fedlt^4-B3f. ^^\^BS\ m^timm a^2A|3^fe ^2.^0\\ 

s^sss&^oi ei:?f£iii :hioi^oi( o\j[s\^ ^^x\±e\2^. sail 

ejoii ^01 ni2>^ ^eiixi>^p2j EBueioi s^sn :hioi^oii ^iiHaiP3CH£j ^§^61^:?^ ei:?f£i^ 
;!3iie!i2^ ^^x\t^E\2}, seiieioii ^:)\ jqii^e^ ^^x\±e\s\ s^an :hioi^oii ^:}\ 

4^B°] 2}D[^D\ ±2.:^m SXieglOl eJI^f^^ M29^Q± ^BX\^e\2k. UlSiii 

X|>iP §y J3l12!ie:±: ^^X|>iEH2J g^gOllAi ^^9^ t^s.m B«x|A|31 ^Ol <!sj^afeios 

s^^offe eaxi^^Bm ssote ^s^s s^fe sL^sxii oiieaisxisj i^gp^p. 
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